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Brief outline 
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}Gluinos in natural SUSY: motivation and introduction 

}Search signatures 

}Backgrounds 

}Analyses and interpretations: 

}Gluino-mediated sbottom production 

}0-1 leptons 

}Gluino-mediated stop production with stop Ą top+LSP 

}0-3 leptons 

}High jet multiplicity 

}Gluino-mediated stop production with stop Ą charm+LSP 

}0 leptons 

 

 



Why gluinos? 
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}Naturalness 

}As you know (see yesterdayõs 
talks), gluinos are a key player in 
the naturalness story 

} Constrained to 1-2 TeV in natural 
SUSY scenarios 

}High production cross section 

} Sensitivity to highest masses 

} Most dramatic signatures 

}Heavy SUSY parentsĄlots of 
(missing) energy in the detector 

} Searches for the heaviest 
particles gain the most from 
increases in CM energy 
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Decay topologies and signatures 

}What signatures are we 
looking for? 

} bbbb+MET 

} ttbb+MET 

} tttt+MET 

} ttcc+MET 
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gluino 

stop 

Hypothetical SUSY spectrum 

sbottom 

Typical decay chains 

(LSP) 

} Final states: 4 b-quarks and 0-4 Wõs 

} Final states with many Wõs give rise to 
(depending on the W decay) a combination 
of 

} High jet multiplicity 

} Potential for many leptons 

} LSP escapes undetected 

} Large missing transverse energy (MET) 

 

mass 



Main backgrounds 
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} Signal signature: jets, MET, 0-3 leptons, b-tags 

} Main background usually ttbar (semi or fully 
leptonic) 

} Neutrino(s) give real MET 

} 2 b-jets from top decays 

} 3rd b-tag can come from WĄcs , radiated b-jet, (etc) 

} 0 lepton searches: 

} Leptons can evade vetoes (especially tauĄhadrons) 

} 1 lepton searches: 

} 1l ttbar can be reduced with MT and related quantities 

} 2 same-sign lepton and 3 lepton searches: 

} Jets can be a source of non-prompt leptons, especially 
from semileptonic B decays 

} Other backgrounds depend on search 

} W+jets, Single top production 

} 0 lepton searches: 

} ZĄnn+jets 

} QCD 

} Rare processes such as diboson, ttW, ttZ, and ttH 

õ 



0 lepton, multiple b-tags 
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}Discriminating variables: 

} MET, HT=Sjets|p T|, number of b tags 

} QCD rejection: variant of Df(jet,MET) 

} Lepton and isolated track vetoes 

CMS-SUS-12-024 

PLB 725, 243 (2013) 

 

} Background determined in 3-d binned fit 

} Control sample defined for each 
background: 

} ttbar: 1-lepton sample 

} ZĄnn: ZĄll samples 

} QCD: inverted Df cut 

} Simultaneous fit to MET/HT/nb shape in 
control and signal samples Data agrees with background prediction 

Also see: aT analysis,SUS-12-028/EPJC 73 (2013) 2568 



Razor analysis 
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} Analysis binned in lepton, jet, b-tag multiplicities 

} 0+1 lepton categories used in current results 

} 1,2, ²3 b-tags 

} 2-d fit to shape of background and signal in the plane of the òRazoró 
variables: 

CMS PAS SUS-13-004 

and 

where 

C. Rogan, arXiv:1006.2727 

SM Background Signal: mgluino = 1325 GeV, mLSP=50 GeV 

Signal 

has tail at 

high R2 

MR peaks at ~ 

} Variables are defined in terms of a dijet topology 

} For higher jet multiplicity, cluster jets into two òmegajetsó 

Data agrees with 

background prediction 



0-1 leptons, ²3b-tags 
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} Discriminating variables: 

} Signal regions defined using: 

} Number of leptons (e/mu): 0 or 1 

} Meff = SN
jets | pT| + MET (+ lepton pT) 

Ã Where N = 4 or all, depending on signal region 

} Jet multiplicity 

Ã ²4, ²7 jets for 0 lepton search 

Ã ²6 jets for 1 lepton search 

} Varying MET selections 

} MT selection for 1 lepton search 

} Require ²3 b-tags 

} Reject QCD with Df(jet,MET) for 0 lepton search 

} Backgrounds: 

} Reducible backgrounds (<3 real b jets) estimated from 
pre b-tag data by solving a system of equations with the 
b-tag efficiency and mistag rates as input 

} Dominated by ttbar 

} Irreducible backgrounds (²3 b jets) taken from MC: 

} tt+b, tt+bb, ttZ/H 

} Data compatible with background predictions 

 

ATLAS CONF-2013-061 



Limits on the                  topology 
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} Interpretation of 0-lepton searches 

} Sensitivity to gluinos as heavy as ~1350 GeV for light LSP 

ATLAS CONF-2013-061 


